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Abstract: The clinical syndrome of heart failure is the final pathway for a myriad of diseases that affect the heart, and is a 
leading and growing cause of morbidity and mortality worldwide. Evidence-based guidelines have provided clinicians 
with valuable data for better applying diagnostic and therapeutic tools, particularly the overwhelming new imaging tech- 
nology and other, often expensive, therapies and devices, in heart failure patients. In the Middle East, progress has re- 
cently been made with the development of regional and multi-centre registries to evaluate the quality of care for patients 
with heart failure. A new heart function clinic recently began operation and has clearly resulted in a reduced readmission 
rate for heart failure patients. Many Middle Eastern countries have observed increases in the prevalence of the risk factors 
for the development of heart failure, including diabetes mellitus, obesity, and hypertension, with heart failure in the Mid- 
dle Eastern population developing earlier than it is in their Western counterparts by at least 10 years. The earlier onset of 
disease is the result of the earlier onset of coronary artery disease, highlighting the need for Middle Eastern countries to 
establish prevention programs across all age groups. The health systems across the Middle East need to be modified in or- 
der to provide improved evidence-based medical care. Existing registries also need to be expanded to include long-term 
survey data, and additional funding for heart failure research is warranted. 
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INTRODUCTION 

Heart failure (HF) may be defined as an abnormality in 
cardiac structure or function that leads to the failure of the 
heart to deliver oxygen at a rate commensurate with the re- 
quirements of the metabolizing tissues, despite normal filling 
pressures (or only at the expense of increased filling pres- 
sures) [1]. Clinically, it may be defined as a syndrome in 
which patients have typical symptoms (e.g., breathlessness, 
ankle swelling, and fatigue) and signs (e.g., elevated jugular 
venous pressure, pulmonary crackles, and displaced apex 
beat), resulting from an abnormality in cardiac structure or 
function [2], Not all patients with this condition have poorly 
contracting ventricles and low ejection fractions. Indeed, 
many have uncorrected valvular disease, such as aortic 
stenosis or mitral regurgitation, or abnormal filling that re- 
sults in diastolic HF. HF may arise from diverse causes, in- 
cluding hypertension, coronary artery disease, and contribut- 
ing conditions, such as diabetes mellitus and obesity. HF is 
an increasing, global epidemic that results in significant 
health care expenditure, disability, and mortality [3]. 

In developed countries, the prevalence of HF is approxi- 
mately l%-2% of the adult population, with the prevalence 
rising to >10% among persons 70 years of age or older [4]. 
In Europe, 1 million hospitalizations are attributed to acute 
episodes of HF each year [5, 6]. The annual cost associated 
with HF in the USA is estimated to be $37 billion, due to 
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age-related increases in prevalence and readmission rates, 
despite advances in medical care [7]. Examining all of the 
influences impacting the epidemiology of HF, the numbers 
of new cases of HF are likely to rise over the next few years, 
even if the incidence falls, chiefly because of the rapid ex- 
pansion of the elderly population [8]. 

Comprehensive studies evaluating the prevalence of HF, 
and associated mortality, are lacking in the Middle East; 
however, scattered data from individual regions are avail- 
able, including a recent Saudi prospective registry trial that 
reported the overall 30-day mortality rate for 1090 acute HF 
patients to be 7.5% [9]. The prevalence of HF in Oman is 
5.17 per 1000 individuals [10]. This value appears to be less 
than that reported in more developed countries, possibly be- 
cause of the bias in the Omani study resulting from the 
analysis of data from a single centre. 

Over the last 10-15 years, there have been important ad- 
vances in the diagnosis and treatment of HF. These have 
included diagnostic advances, particularly in the field of di- 
agnostic imaging, and in the recognition of new diagnostic 
indicators, such as serum natriuretic peptides. The host of 
therapeutic advances over this period has included new 
drugs, such as the aldosterone antagonists that function as 
selective sinus node blockers, and implantable devices which 
have helped to delay the deaths of HF patients. In addition, 
the development of heart function clinics has led to reduced 
patient readmissions. The studies of heart failure in Middle 
East are scanty and there are no comprehensive long term 
studies, however through this paper the available data will be 
reviewed in terms of prevalence, aetiology, pathophysiology, 
diagnosis, treatment and prognosis of HF in the Middle East. 
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Heart Failure in the Middle East 

Table 1. AHA/ACC Heart Failure Stages. 
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Stage 


Description 


A 


People at high risk for developing heart failure, but who do not have heart failure or damage to the heart 


B 


People with damage to the heart, but who have never had symptoms of heart failure. 


C 


People with heart failure symptoms caused by damage to the heart, including shortness of breath, tiredness, inability to exercise 


D 


People who have advanced heart failure and severe symptoms difficult to manage with standard treatment 



Table 2. Middle Eastern Studies Showing the Prevalence of HF with Reduced and Preserved Systolic Function 



Country (reference) 


HF-PEFa (%) 


HF-REFb (%) 


Saudi in-patients [9] 


26.3 


71.7 


Saudi out-patients [13] 


41-46 


54-59 


Egypt [16] 


34.2 


65.8 


Oman [10] 


19.9 


80.1 


Yemen [14,15] 


30 


67.8 


Israel [17] 


34 


66 



aHF-PEF, Heart Failure with Preserved Ejection Fraction; bHF-FvEF, Heart Failure with Reduced Ejection Fraction 



PATHOPHYSIOLOGY AND CLASSIFICATION 

The New York Heart Association (NYHA) classification 
is traditionally used to describe the clinical symptoms of HF 
patients, without any consideration of the aetiology or physi- 
ology of HF. The classification system is divided into 4 
classes, Class I to Class IV, and is bidirectional, i.e., patients 
in Class I may progress to Class IV, and, with treatment, 
Class IV patients may improve to Class I or II. The Ameri- 
can Heart Association guidelines, published in 2001 [11] 
addressed new staging for HF that emphasizes the disease's 
evolution, progression, and prevention, with 4 stages being 
defined, A-D (Table 1). 

Cardiologists have borrowed a concept from cancer 
pathophysiology that involves the use of cytotoxic drugs to 
prevent stent re-stenosis by inhibiting intimal proliferation, 
following the use of bare metal stents for the treatment of 
coronary artery disease. As a result, some causes of HF are 
now preventable, but require screening similar to that for 
breast and prostate cancers [12]. Thus, a patient in NYHA 
Stage A may have risk factors for the development of HF, 
requiring his or her physician to regularly monitor those risk 
factors, such as hypertension, diabetes mellitus, and obesity, 
in order to help the patient control them. 

The emergence of different echocardiographic modalities 
allow further classification of HF, in the form of Heart Fail- 
ure with Reduced Ejection Fraction (HF-REF) and Heart 
Failure with Preserved Ejection Fraction (HF-PEF). HF-PEF 
is defined as an ejection fraction ranging from 40 to <50% 
[9, 13]. The average numerical cut-off value for HF-PEF is 
>45%, provided that the patient does not exhibit any other 
signs of diastolic dysfunction, such as valvular or pericardial 
diseases. Based on this classification, the few Middle Eastern 
studies that have been conducted have revealed variable re- 



sults for the prevalence of HF-PEF, 26%-46% (Table 2) [9, 
10,13-17]. 

The diagnosis of HF-PEF is more difficult than the diag- 
nosis of HF-REF because it is largely one of exclusion, i.e., 
potential non-cardiac causes of the patient's symptoms (such 
as anaemia or chronic lung disease) must first be excluded 
(Table 3) [18]. 

The differences in the prevalence of diastolic HF, or HF- 
PEF, in Middle Eastern studies is probably related to bias in 
the selection of cohorts or to the lack of accurate use of 
echocardiographic diagnostic criteria for diastolic dysfunc- 
tion. Comparing the prevalence of HF-PEF in the Middle 
East to data from the USA, a similar incidence of HF-PEF is 
revealed (approximately 33% of HF patients) [19]. However, 
the Echocardiography Association of the European Society 
of Cardiology (ESC) has reported a higher prevalence of HF- 
PEF, up to 54% of HF patients, across Europe [17]. HF-PEF 
is more likely to be associated with older, obese, and hyper- 
tensive women, compared to HF-REF in at least one Middle 
Eastern study [13]. 

AETIOLOGY OF HF PATIENTS IN THE MIDDLE 
EAST 

Worldwide, the most common causes of HF include 
ischemic heart disease (IHD), hypertensive heart disease, 
idiopathic cardiomyopathy, and, to a lesser extent, valvular 
heart disease. In several Middle Eastern countries, like 
Oman, Saudi Arabia, and Yemen, around 52% of HF cases 
are secondary to IHD [9, 10, 14, 15]; in Egypt, IHD pre- 
ceded HF in 66% of cases [16]. Hypertension represents the 
primary aetiology in 25% of HF cases in Yemen and Oman; 
valvular heart disease also remains a prevalent cause of HF 
in the Middle East, where it accounts for 22.5% of HF cases 
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The diagnosis of HF with preserved ejection fraction requires 3 conditions to be satisfied: 



1 . Symptoms typical of heart failure (HF) 



2. Signs typical of HF 



3. Reduced left ventricle ejection fraction (LVEF) 



The diagnosis of HF with reduced ejection fraction requires 4 conditions to be satisfied 



1. Symptoms typical of HF 



2. Signs typical of HF 



3. Normal or only mildly reduced LVEF; left ventricle not dilated 



4. Relevant structural heart disease (LV hypertrophy/left atrial enlargement and or diastolic dysfunction). 



in Egypt [16], 10.5% of cases in Saudi Arabia [9], 8.4% in 
Oman [10], and 7% in Yemen [14]. Idiopathic dilated car- 
diomyopathy is responsible for a relatively small proportion 
of HF cases, 1 1% in Yemen [14] and 8.3% in Oman [10]. 

In the Western literature, coronary heart disease (CHD) is 
by far the most common cause of myocardial disease, being 
the initiating cause in 70% of patients with HF [20]; valve 
disease accounts for 10% and other cardiomyopathies for 
another 10% of HF cases. Compared to other Middle Eastern 
countries, Egypt has an exceptionally high prevalence of 
valvular disease. However, with the increasing prevalence of 
risk factors for the development of HF, the Middle East will 
soon be equal to Western countries when examining the 
prevalence of CAD as the primary aetiology for HF. This 
trend requires the urgent development of prevention pro- 
grams for the control of these risk factors throughout the 
Middle East. 

The prevalence of risk factors for HF is increasing. For 
example, 26% of the Saudi population is affected by hyper- 
tension [21] and approximately 24% is affected by diabetes 
mellitus [22]. Patients with diabetes are at a higher risk for 
developing HF; the Framingham study showed that the risk 
of HF was 2-fold higher among men and 5-fold higher 
among women with diabetes [23]. Overall, the prevalence of 
diabetes (both types 1 and 2) in Western patients with HF is 
approximately 20%-25% [24]. The prevalence of diabetes in 
HF patients, according to the Saudi registry, is 60.7% [9], 
which is higher than that reported by other world registries 
[25-31]. Age also plays an important role in the aetiology of 
HF, particularly in HF-PEF. In general, the Middle Eastern 
HF patients are 10 years younger than their counterparts in 
more developed countries [9, 25-31]. This is related to the 
increasingly high prevalence of CAD among young Arabs 
[32-34]. 

DIAGNOSIS AND TREATMENT OF HF IN THE 
MIDDLE EAST 

Signs and Symptoms 

The diagnosis of HF can be difficult, especially in the 
early stages. Although symptoms lead patients to seek medi- 
cal attention, many of the symptoms of HF are non-specific 
and do not, therefore, help to discriminate between HF and 



other problems. Symptoms that are more specific (i.e., or- 
thopnoea and paroxysmal nocturnal dyspnoea) are less 
common, especially in patients with milder symptoms [35- 
39], making them less sensitive. In the most recent ESC 
practice guideline, all diagnostic recommendations have 
been given an arbitrary evidence level of C. Class I, for di- 
agnostic tests like complete blood counts, blood chemistry, 
12-lead electrocardiograms (ECG), echocardiography, car- 
diac magnetic resonance imaging, right and left cardiac 
catheterization, and coronary angiograms. Chest radiogra- 
phy, natriuretic peptide level determinations, myocardial 
imaging, and stress ECGs were classified as Class lie evi- 
dences. In the Euro Heart Failure survey program, the major- 
ity of patients (>90%) had had an electrocardiogram, chest 
radiograph, and haemoglobin and electrolytes measurements, 
as recommended in the ESC guidelines, but only 66% had 
ever had an echocardiogram. Left ventricular ejection frac- 
tions had been measured in 57% of men and 41% of women 
[40]. 

ECGs and echocardiograms are 2 of the most important 
diagnostic tests, and both are commonly available in the 
Middle East. Echocardiograms were performed in 98% of 
the recently conducted studies like, Heart Function Assess- 
ment Registry Trial in Saudi Arabia (HEARTS) [9], and all 
of the patients in an Omani study coducted in Oman had 
echocardiograms; ECGs and chest X-rays were also per- 
formed [10]. Echocardiograms are important for the differen- 
tiation of cardiac pathologies and the reporting of ejection 
fractions aids in the discrimination between systolic and dia- 
stolic types of HF. Natriuretic peptide level determinations 
and cardiac magnetic resonance imaging may not be avail- 
able in all cardiac service centres, increasing the importance 
of ECGs for providing information regarding the cardiac 
rhythm and the presence of conduction abnormalities. The 
information provided by these 2 tests permit an initial work- 
ing diagnosis and treatment plan for the majority of patients. 

Treatment 

Overwhelming evidence, gathered from clinical trials, 
has proved the prognostic advantages of treating HF patients 
with drugs like angiotensin- converting enzymes inhibitors 
(ACEI), angiotensin receptor blockers (ARBS), beta- 
blockers, and aldosterone antagonists. A variety of clinical 
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practice guidelines emphasize the importance of these drugs, 
but a considerable proportion of HF patients do not receive 
these medications. In a European heart survey, published in 
2006 [41], 80% of patients were on ACEIs or ARBS, 
whereas only 61% were taking beta-blocker medications. 
This survey shows an obvious gap between the evidence and 
practice. However, a recent ESC HF survey [43] revealed 
satisfactory utilization of these drugs, with ACEI/ARBS be- 
ing used in 86.7% of HF patients, beta-blockers in 88.5%, 
and aldosterone antagonists in 43.7%. This indicates that 
practicing physicians will change their practices over time. 

In the Middle East, the use of these important medica- 
tions is variable. In the HEARTS study, ACEI/ARBS use 
was 86%, beta-blocker use was 95%, and aldosterone an- 
tagonist use was 53%. In Assir [42, 43] (southern Saudi Ara- 
bia), a single-centre study showed that 68.3% of HF patients 
were on ACEI/ARBS and 51.6% were taking beta-blockers. 
In the Gulf countries [44], 81% of HF patients were using 
ACEI/ARBS and 57% were using beta-blockers. 

Both cardiac resynchronization therapy (CRT) and intra- 
cardiac defibrillation (ICD) were under-used in Saudi Ara- 
bia, based upon the HEARTS report; a history of ICD and 
CRT insertion were documented in 29% and 8% of the pa- 
tients respectively. New implant rates for ICD of 5% and 
CRT of 1 .7% were reported. 

Prognosis 

In Europe, 50% of HF patients died within 4 years of 
diagnosis [45], with 13.5% of HF patients succumbing to 
their disease within 12 weeks of hospital admission [40], and 
in-hospital mortality of 6.7 % [41]. In the Middle East, in- 
hospital mortality was 5.3 % among acute HF patients, in- 
creasing to 7.5% at 30 days. However, this study was based 
in a highly equipped centre in Riyadh, the capital of Saudia 
Arabia [9]. A Yemeni study indicated that in-hospital mor- 
tality was 9% [15]. Another Middle Eastern study [46], re- 
ported a significant reduction in the in-hospital mortality 
rates over time among both men and women hospitalized 
with HF (1991-2010), with the overall mortality rate declin- 
ing from 8.4% to 4.8% over the study period. This is consis- 
tent with the findings from both the Olmsted County (USA) 
Study (1979-2000) [47] and the Framingham Heart Study 
(1979-2000) [48]. 

FUTURE DIRECTIONS 

Middle Eastern countries need to develop preventive 
programs to combat HF due to the increased prevalence of 
this disease among younger people, secondary to the devel- 
opment of CAD. The increasing incidence of CAD among 
younger people is a result of an evolution towards increas- 
ingly sedentary lifestyles, combined with the increased con- 
sumption of fast food. Current services can be partly en- 
hanced by expanding existing multi-centre registries and 
making provision of funds for additional research pertaining 
to HF and its attendant risk factors. 

CONFLICT OF INTEREST 

The authors confirm that this article content has no con- 
flict of interest. 



ACKNOWLEDGEMENTS 

Declared none. 

REFERENCES 

[I] Dickstein K, Cohen-Solal A, Filippatos G, et al. ESC guidelines for 
the diagnosis and treatment of acute and chronic heart failure 2008: 
the Task Force for the diagnosis and treatment of acute and chronic 
heart failure 2008 of the European Society of Cardiology. Devel- 
oped in collaboration with the Heart Failure Association of the ESC 
(HFA) and endorsed by the European Society of Intensive Care 
Medicine (ESICM). Eur J Heart Fail 2008; 10:933-989. 

[2] McMurray JJV; Adamopoulos S; Anker SD et al. ESC Guidelines 
for the diagnosis and treatment of acute and chronic heart failure 
2012, The Task Force for the Diagnosis and Treatment of Acute 
and Chronic Heart Failure 2012 of the European Society of Cardi- 
ology. European Heart Journal 2012; 33: 1787-847 

[3] Topol EJ, Califf RM, Prystowsky EN, et al. Textbook of Cardio- 
vascular Medicine, 3rd Edition. 2007 Lippincott Williams & Wil- 
kins. Chapter 84, 1334. 

[4] Mosterd A, Hoes AW. Clinical epidemiology of heart failure. Heart 
2007;93:1137-46. 

[5] Gheorghiade M, Zannad F, Sopko G, et al. Acute heart failure 
syndromes: current state and framework for future research. Circu- 
lation 2005; 112:3958-68. 

[6] Nieminen MS, Bohm M, Cowie MR, et al. Executive summary of 
the guidelines on the diagnosis and treatment of acute heart failure: 
the Task Force on Acute Heart Failure of the European Society of 
Cardiology. Eur Heart J 2005; 26: 384-416. 

[7] Lloyd-Jones D, Adams R, Carnethon M, et al. American Heart 
Association Statistics Committee and Stroke Statistics Subcommit- 
tee. Circulation 2009; 1 19: 480-6. 

[8] Najafi F, Jamrozik K, Dobson AJ. Understanding the 'epidemic of 
heart failure': a systematic review of trends in determinants of heart 
failure, European J Heart Failure 2009; 11: 472-9. 

[9] AlHabib KF, Elasfar AA, AlBackr H, et al. Design and preliminary 
results of the Heart Function Assessment Registry Trial in Saudi 
Arabia (HEARTS) in patients with acute and chronic heart failure. 
Eur J Heart Fail 2011; 13: 1178-84. 

[10] Agarwal AK, Venugopalan P, de Bono D. Prevalence and aetiology 
of heart failure in an Arab population. Eur J Heart Failure 2001; 3: 
301-5. 

[II] Hunt SA, Baker DW, Chin MH, et al. ACC/AHA guidelines for the 
evaluation and management ofchronic heart failure in the adult: ex- 
ecutive summary: a report of the American College of Cardiol- 
ogy/American Heart Association Task Force on Practice Guide- 
lines. J Am Coll Cardiol 2001;38:2101-13. 

[12] Jessup M, Brozena S. Heart Failure. N Engl J Med 2003; 348: 
2007-18. 

[13] Magafla-Serrano JA, Almahmeed W, Gomez E, et al. Prevalence of 
Heart Failure With Preserved Ejection Fraction in Latin American, 
Middle Eastern, and North African Regions in the I PREFER Study 
(Identification of Patients With Heart Failure and PREserved Sys- 
tolic Function: An Epidemiological Regional Study). Am J Cardiol 
2011;108:1289-96. 

[14] Vim S, Ahmadi H. Factors influencing the length of hospital stay- 
ing the patients withheart failure. Pakistan J Cardiol 2005; 16: 29- 
34. 

[15] Bahaj AA. Clinical Characteristics and In-Patient Mortality among 
100 Patients with Heart Failure Admitted to Ibn Seena Central 
Hospital, Mukalla, Hadhramout, Yemen. Iraqi J Med Sci 2010; 8: 
60-8. 

[16] B.S. Ibrahim. The frequency of systolic versus diastolic heart fail- 
ure in an Egyptian cohort/ Euro J Heart Fail 2003; 5:41-5. 

[17] Paulus WJ, Tschope C, Sanderson JE, et al. How to diagnose dia- 
stolic heart failure: a consensus statement on the diagnosis of heart 
failure with normal left ventricular ejection fraction by the Heart 
Failure and Echocardiography Associations of the European Soci- 
ety of Cardiology. Eur Heart J 2007; 28: 2539-50. 

[18] Zafrir B, Paz H, Wolff R, Salman N, et al. Mortality rates and 
modes of death in heart failure patients with reduced versus pre- 
served systolic function. Eur J Intern Med 201 1; 22: 53-6. 

[19] Fitzgibbons TP, Meyer TE, Aurigemma GP. Mortality in diastolic 
heart failure: an update. Cardiol Rev 2009; 17: 51-5. 



178 Current Cardiology Reviews, 2013, Vol. 9, No. 2 

[20] Fox KF, Cowie MR, Wood DA, et al. Coronary artery disease as 
the cause of incident heart failure in the population. Eur Heart 
2001;22:228-36. 

[21] Al-Nozha MM, Abdullah M, Arafah MR, et al. Hypertension in 
Saudi Arabia. Saudi medical journal 2007; 28: 77-84. 

[22] Al-Nozha MM, Al-Maatouq MA, Al-Mazrou YY, et al. Diabetes 
mellitus in Saudi Arabia. Saudi Med J 2004; 25: 1603-10. 

[23] Kannel WB, McGee DL. Diabetes and cardiovascular disease. The 
Framingham study. JAMA 1979; 241: 2035-8. 

[24] Baliga V and Sapsford R. Diabetes mellitus and heart failure:an 
overview of epidemiology and management. Diabetes & Vascular 
Disease Research 2009; 6: 164-71. 

[25] Yancy CW, Lopatin M, Stevenson LW, et al. Clinical presentation, 
management, and in-hospital outcomes of patients admitted with 
acute decompensated heart failure with preserved systolic function: 
a report from the Acute Decompensated Heart Failure National 
Registry (ADHERE) Database. J Am Coll Cardiol 2006; 47: 76-84. 

[26] Fonarow GC, Heywood JT, Heidenreich PA, et al. Temporal trends 
in clinical characteristics, treatments and outcomes for heart failure 
hospitalizations, 2002 to 2004: findings from Acute Decompen- 
sated Heart Failure National Registry (ADHERE). Am Heart J 
2007; 153: 1021-8. 

[27] Adams KF Jr, Fonarow GC, Emerman CL, et al. Characteristics 
and outcomes of patients hospitalized for heart failure in the United 
States: rationale, design, and preliminary observations from the 
first 100,000 cases in the Acute Decompensated Heart Failure Na- 
tional Registry (ADHERE). Am Heart J 2005; 149: 209-16. 

[28] Gheorghiade M, Filippatos G, De Luca L, et al. Congestion in 
acute heart failure syndromes: an essential target of evaluation and 
treatment. Am J Med 2006; 119: S3-10. 

[29] Gheorghiade M, Abraham WT, Albert NM, et al. Systolic blood 
pressure at admission, clinical characteristics, and outcomes in pa- 
tients hospitalized with acute heart failure. JAMA 2006; 296: 2217- 
26. 

[30] Nieminen MS, Brutsaert D, Dickstein K, et al. Heart Failure Sur- 
vey II (EHFS II): a survey on hospitalized acute heart failure pa- 
tients: description of population. Eur Heart J 2006; 27: 2725-36. 

[31] Sato N, Kajimoto K, Asai K, et al. Acute decompensated heart 
failure syndromes (ATTEND) registry. A prospective observational 
multicenter cohort study: rationale, design, and preliminary data. 
Am Heart J 2010; 159: 949-955.el. 

[32] Al-Elq AH. Current practice in the management of patients with 
type 2 diabetes mellitus in Saudi Arabia. Saudi Med J 2009; 30: 
1551-6. 

[33] Eledrisi M, Alhaj B, Rehmani R, et al. Quality of diabetes care in 
Saudi Arabia. Diabetes Res Clin Pract 2007; 78: 145-6. 

[34] Yusuf S, Hawken S, Ounpuu S, et al. Effect of potentially modifi- 
able risk factors associated with myocardial infarction in 52 coun- 



Mostafa Q. Al-Shamiri 

tries (the INTERHEART study): case control study. Lancet 2004; 
364: 937-52. 

[35] Davie AP, Francis CM, Caruana L, et al. Assessing diagnosis in 
heart failure: which features are any use? QJM 1997; 90: 335-9. 

[36] Mant J, Doust J, Roalfe A, et al. Systematic review and individual 
patient data meta-analysis of diagnosis of heart failure, with model- 
ling of implications of different diagnostic strategies in primary 
care. Health Technol Assess 2009; 13: 1-207. 

[37] Oudejans I, Mosterd A, Bloemen JA, et al. Clinical evaluation of 
geriatric outpatients with suspected heart failure: value of symp- 
toms, signs, and additional tests. Eur J Heart Fail 2011; 13: 51 8-27. 

[38] Fonseca C. Diagnosis of heart failure in primary care. Heart Fail 
Rev 2006; 11:95-107. 

[39] Kelder JC, Cramer MJ, van Wijngaarden J, et al. The diagnostic 
value of physical examination and additional testing in primary 
care patients with suspected heart failure. Circulation 2011; 124: 
2865-73. 

[40] Cleland JG, Swedberg K, Follath F, et al. The EuroHeart Failure 
survey programme — a survey on the quality of care among pa- 
tients with heart failure in Europe. Euro Heart J 2003; 24: 442-63. 

[41] Nieminen MS, Brutsaert D , Dickstein K, et al. , EuroHeart Failure 
Survey II (EHFS II): a survey on hospitalized acute heart failure 
patients: description of population; Euro Heart J 2006; 27: 2725-36. 

[42] Assiri AS. Clinical and Therapeutic Profiles of Heart Failure Pa- 
tients admitted to a Tertiary Hospital, Aseer Region , Saudi Arabia. 
Sultan Qaboos Univ Med J 20 1 1 ; 1 1 : 230-5 . 

[43] Maggioni AP, Dahlstro 'm U, Filippatos G, et al. Heart Failure 
Association of ESC (HFA). EURObservational Research Pro- 
gramme: the Heart Failure Pilot Survey (ESC-HF Pilot). Eur J 
Heart Fail 2010; 12: 1076-84. 

[44] Alsheikh-Ali AA, Al-Mallah MH, Al-Mahmeed W, et al. Heart 
failure in patients hospitalized with acute coronary syndromes: ob- 
servations from the Gulf Registry of Acute Coronary Events (Gulf 
RACE). Euro J Heart Fail 2009; 1 1 : 1 135-42. 

[45] Dickstein K, Cohen-Solal A, Filippatos G, et al. ESC Guidelines 
for the diagnosis and treatment of acute and chronic heart failure. 
Euro Heart J 2008; 29: 2388-442. 

[46] Al Suwaidi J, Al-Qahtani A, Asaad N, et al. Comparison of 
Women Versus Men Hospitalized With Heart Failure (From a 20- 
Year Registry in a Middle-Eastern Country 1991-2010). Am J Car- 
diol 2012; 109: 395-400. 

[47] Roger VL, Weston SA, Redfield MM, et al. Trends in heart failure 
incidence and survival in a community-based population. JAMA 
2004; 292: 344-50. 

[48] Levy D, Kenchaiah S, Larson MG, et al. Long-term trends in the 
incidence of and survival with heart failure. N Engl J Med 2002; 
347: 1397-402. 



Received: August 29, 2012 



Revised: December 13, 2012 



Accepted: January 02, 2013 



